ABSTRACT 

2.1. In automotive engineering transmitting and receiving 
stations are usually used in keyless locking systems as 
electronic key modules or evaluation units for identifying 
5 the key module. Deactivation of the locking system is 

prevented if the key module allocated by means of a clear 
identification number from the evaluation unit is not in 
the immediate vicinity of the evaluation unit. The novel 
method shall determine the distance between two 
10 transmitting and receiving stations with high resolution. 

2.3. According to the novel method, a transmission signal 
(SI, S2) respectively is generated in the transmitting and 
receiving stations (1, 2) and transmitted as a series of 
microwave pulses having a predefined pulse repetition 

15 frequency (fpl, f p2 ) to the other respective transmitting 
and receiving station (2, 1) and received thereby in the 
form of a received signal. The pulse repetition frequencies 
(fpl, fp2) of the transmission signals (SI, S2 ) vary 
according to a predefined differential frequency value 

20 (fd) , which is preferably small in relation to the impulse 
repetition frequencies. Points of coincidence (til, tl2, 

t21, t22) are determined in the transmitting and 
receiving stations (1, 2), corresponding to those moments 
in time, when the pulses of the transmission signal (SI, 

25 S2) sent by the respective transmitting and receiving 

station (1, 2) and the received signal El, E2 ) received by 
the respective transmitting and receiving station (1, 2) 
coincide. The distance between the transmitting and 
receiving stations is then determined from the distance 

30 between the points of coincidence . 
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(57) Abstracts-T ransmitting and receiving stations are usually used in automotive engineering in key-less locking systems as elec- 
tronic key modules or evaluation units for identifying the key module. Deactivation of the locking system is prevented if the key 
module allocated by means of a clear identification number from the evaluation unit is not in the immediate vicinity of the evaluation 
unit. Communication between the evaluation unit and the key module is carried out by transmitting data telegrams between trans- 
mitting and receiving stations. The aim of the invention is to determine the distance between the transmitting and receiving stations 
with high resolution. According to the novel method, a transmission signal (SI, S2) is respectively generated in the transmitting 
and receiving stations (1,2) and transmitted as a series of microwave pulses (Fpl, Fp2) having a predefined pulse repetition rate to 
the other respective transmitting and receiving station and received thereby in the form of a received signal. The pulse repetition 
frequencies of the transmission signals vary according to a predefined differential frequency value (Fd) which is preferably small 
in relation to the impulse repetition frequencies. Points of coincidence (til, tl2,..; t21, t22) are determined in the transmitting and 
receiving station, corresponding to moments in time when the pulses of the transmission signal sent by the respective transmitting 
and receiving station and the received signal (El, E2) coincide. The distance between the transmitting and receiving stations is then 
determined from said points of coincidence. 

(57) Zusammenfassung: Sende-Empfangs-Stationen werden in der Fahrzeugtechnik ublicherweise in schlussellosen SchlieBsyste- 
men als elektronisches Schliisselmodul bzw. Auswerteeinheit zur Identifizierung des Schltisselmoduls eingesetzt. Die Deaktivierung 
des SchlieBsystems wird dabei verhindert, wenn das anhand einer eindeutigen Identifikationsnummer der Auswerteeinheit zugeord- 
nete Schliisselmodul sich nicht im Nahbereich der Auswerteeinheit befindet. Das neue Verfahren 
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soli die Ermittlung des Abstands zwischen zwei Sende-Empfangs-Stationen mit hoher Aufldsung ermoglichen. Beim neuen 
Verfahren werden in den Sende-Empfangs-Stationen (1, 2) jeweils ein Sendesignal (SI, S2) erzeugt und als Mikrowellenimpulsreihe 
mit voigegebener Impulswiederholfrequenz (Fpl, Fp2) zur jeweils anderen Sende-Empfangs-Station aussendet und von dieser 
als Empfangssignal empfangen. Die Impulswiederholfrequenzen der Sendesignale unterscheiden sich dabei voneinander urn 
einen vorgegebenen Differenzfrequenzwert (Fd), der vorzugsweise klein gegenuber den Impulswiederholfrequenzen ist. In den 
Sende-Empfangs-Stationen werden Koinzidenzzeitpunkte (til, tl2...; t21, t22) ermittelt, die den Zeitpunkten entsprechen, zu 
denen Impulse des von der jeweiligen Sende-Empfangs-Station ausgesendeten Sendesignals und empfangenen Empfangssignal s 
(El, E2) zusammentreffen. Der Abstand zwischen den Sende-Empfangs-Stationen wird dann aus den Abstanden zwischen den 
Koinzidenzzeitpunkten ermittelt. 



